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(54) DISPLAY PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a sharp display pattern and to completely erase 
the display pattern by the movement of an erasing magnet by using a specified white 
fluid and controlling the effective magnetic flux density on the bottom and surface of the 
panel to a specified range. 

SOLUTION: Cells 1 are held between the upper face 7 of a magnetic panel and the 
lower face 8 of the panel. In the cells 1 , a white fluid consisting of paraffin 6 and 
titanium oxide particles 3, silicon oxide particles 4 and alumina particles 5 is sealed as 
well as magnetic particles 2 present on the lower face 8 of the panel. The proportion of 
titanium oxide to silicon oxide is 1 : 1 to 5:2 by weight. The proportion of the white fluid 
to the magnetic powder is 9: 1 to 8:2 by weight. Further, the effective magnetic flux 
density on the panel bottom 8 when a magnetic pen 9 is brought into contact with the 
panel surface 1, and the effective magnetic flux density on the panel surface 7 when an 
erasing magnet 10 is brought into contact with the panel bottom 8 are both controlled to 
100 to 300 gauss. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the panel front face which has arranged as a pixel many cells which sealed white flow liquid and magnetic powder It 
is the display panel which eliminates a display pattern by movement of the magnet for elimination which formed the display 
pattern and was arranged in this panel bottom by sliding a magnetic pen. (A) This white flow liquid consists of paraffin titanium 
oxide, silicon oxide, and an alumina. And the thing which the rate of titanium oxide and silicon oxide is in the range of 1 ■ 1 or 5 2 
by the weight ratio, and the rate of white flow liquid and magnetic powder is in the range of 9: 1 or 8:2 by the weight ratio And' 
the display panel to which each effective flux density on the front face of a panel when contacting the effective flux density and the 
magnet for elimination m a panel bottom when contacting (B) MAG pen on a panel front face at the panel bottom is characterized 
by being 100-300 gausses. 

[Claim 2] The display panel according to claim 1 which uses the thing of 20.0 or more emu/g as magnetic powder at the time of 
8.0 or more emu/g and impression magnetic field 500 oersted when the magnetization is impression magnetic field 200 oersted. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention carries out magnetic migration of the magnetic powder which the 
magnetic field was made to act and was enclosed in the panel, and relates to the display panel which performs formation and 
elimination of a desired display pattern. 
[0002] 

[Description of the Prior Art] Conventionally, the magnetic migration display panel which comes to enclose the distributed liquid 
which consists between two substrates of a magnetic particle, a dispersion medium, a coloring agent, and a thickener in the many 
cellular structures, nothing, and this cell is known. In this magnetic migration display panel, magnetic migration of the magnetic 
particle attracted by the magnetic panel front face is carried out from a magnetic panel pars basilaris ossis occipitalis by the 
magnetic field operation with the magnetic pen for a display, and a display pattern is formed of the difference of the color of a 
distributed liquid and a magnetic particle, and a display pattern is eliminated with the magnet for elimination 
[0003] About the magnetic particle which things various until now are proposed about such a magnetic migration display panel 
(for example, patent No. 1280260, patent No. 11 54417, the utility model registration No. 1428562, JP 8-183291 A etc ) and is 
enclosed m a magnetic panel, the terms and conditions are indicated by patent No. 2 1 05678 for example 
[0004] However, the performance of the display and elimination in a magnetic migration display panel The actual flux density at 
the time of the thickness, the magnetic pen for a display, and the magnet for elimination of a panel sliding on the panel upper part 
or the lower part, Magnetization of the magnetic powder at the time of making the so-called low magnetic field act according to 
tins magnet effective flux density, A synthetic operation of elements, such as composition which influences the fluid viscosity of 
the white fluid which is a distributed liquid, is determined, and what it may be satisfied [ only with selection of each elements such 
^saturation magnetization of old magnetic powder, thickness of a panel, or magnetic flux density, ] of enough is not obtained. 

[Problem(s) to be Solved by the Invention] this invention is the basis of such a situation, and in the panel front face which has 
arranged as a pixel many cells which sealed white flow liquid and magnetic powder, it is made for the purpose of offering the 
display panel which can eliminate this display pattern finely by movement of the magnet for elimination while being able to form a 
clear display pattern by sliding a magnetic pen. 
[0006] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly that this invention persons should develop the 
display panel which is excellent in a display and erasability ability, while specifying the rate of this white flow liquid and magnetic 
powder in the predetermined range using the white flow liquid which has specific composition By specifying the effective flux 
density on the front face of a panel when contacting the effective flux density and the magnet for elimination in a panel pars 
basilaris ossis occipitalis when contacting a magnetic pen on a panel front face at the panel pars basilaris ossis occipitalis m the 
predetermined range Or by using further what has a specific magnetization performance as magnetic powder, it finds out that the 
purpose can be attained and came to complete this invention based on this knowledge 

[0007] Namely, this invention is set on the panel front face which has arranged as a pixel many cells which sealed white flow 
liquid and magnetic powder. It is the display panel which eliminates a display pattern by movement of the magnet for elimination 
which formed the display pattern and was arranged in this panel bottom by sliding a magnetic pen. (A) This white flow liquid 
consists of paraffin, utamum oxide, silicon oxide, and an alumina. And the thing which the rate of titanium oxide and silicon oxide 
is in the range of 1 .1 or 5:2 by the weight ratio, and the rate of white flow liquid and magnetic powder is in the range of 91 or 8 2 
by the weight ratio, And the display panel to which each effective flux density on the front face of a panel when contacting the 
effective flux density and the magnet for elimination in a panel bottom when contacting (B) MAG pen on a panel front face at the 
panel bottom is characterized by being 1 00-300 gausses is offered 
[0008] 

Pinbodiinen^ of the Invention] As a display panel of this invention, as magnetic powder, when the magnetization is impression 
magnetic field 200 oersted especially the thing that used the thing of 20.0 or more emu/g at the time of 8.0 or more emu/g and 
impression magnetic field 500 oersted is suitable. 

[0009] The display pane] I of this ; invention has the structure which has arranged as a pixel many cells which sealed white flow 
hquid and magnetic powder, and the above-mentioned cell is prepared by forming much building envelope sections by which at 
least one side was sealed by two transparent substrates. Although there is especially no limit about the structure of this cell when 
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the resolution of a display pattern can be raised, a flat surface is suitable for the thing of the hexagonal-prism configuration of a 
right hexagon at the reason for excelling also in intensity. 6 
[0010] As** of the cell formed by two substrates, the range of 0.8-1 5mm is desirable. Although many white particles in white 
tn at T 10 ^ S ° rder ±at *** ^ te «** tone °f *e magnetic powdef in a X les 

Sr«?enr5?h ce q r 0051 ? wl i b( ? me ^ magnetic migration ° f p° wder wm «* »** 

flux density of toe magnetic pen for a display or the magnet for elimination must be made high if many white particles are made to 
contain, there ,s a fault that the definition of a display pattern falls to the top which is not desirable in cost. OnZtSa haS 

Si™ Z°\ r ^ ° fthe PCn fOT 3 diSpla * ° r *» for *° d will beSme 

disadvantageous m cost in order to make magnetic powder fully migrate on a panel front face within a cell since the magnetic 
migration distance is long if the thickness of a cell exceeds 1.5mm, it becomes the cause that the definition of a 

[001 1] At least one side needs to use a transparent thing between two substrates which form the aforementioned cell There is 

mSSr r\ ^ ^ ***** substrate - md 311110116,1 common, y *** - a ^^SSJ^ 

2 diSpla7 t Pane c ™^"y. from inside, it can choose suitably and can use. As such a transparent substrate 

sheets plastic, such as a polyvinyl chlonde, polyester, polyethylene, polypropylene, and a polycarbonate a glass substote etc are 

ES3"h T ^T 16 - ? re °r er ' ^ SUbStiate ° f ^ Side d06S not necessaril y «™ l to be transpiS cante va^ouf 
kinds of sheets plastic, a glass plate, a metal plate etc various 

l^l^^^^l^tS 10 ^ * f needed ^ ^ USed u f ° r to SUbStratES ' ^ sub * lta need t0 make 11 * e flow 

[0013] Although white flow liquid and magnetic powder are enclosed in this cell, in this invention it is required to use what 
consists of paraffin utanium oxide powder, silicon oxide powder, and alumina powder as white flow liquid lie ate of Ae 
mamum oxide powder in this white flow liquid and silicon oxide powder needs to choose in 1 : 1 or 5:2 5u *e5Xo tf there 
weal anX > T* °X? P ° Wderthan ^ above-mentioned range, the white color tone of white flow liquet Sme 
tha^hn ** "T? 0 fa 3 Cdl Camot be ™** « «*« rates of tuium Zt p«X 

hvt dkJr T mC H range - dlS ? bUted StablHty ° f ±e P^ 16 m whjte flow h 1 uid f^ls, a paraffin laye™a P Se 
hTLtTr 6 ' i " \ TT r P ° SSlble ° n ^ 0ther hand ' 10 a magnetic powder color on a panel viviot Moreover in 

Ae case of the panel display by the stamp etc., with magnetic powder, a white particle cannot migrate on a panel front fac^ 2d 
cannot reproduce a magnetic powder color vividly on a panel front face. 0.00 1-1 .0 nucrometasSiiieanpSdS^^e 

f eSP ^ ally 110 . and conve "ly, " a magnetic migration display panel, although the magnetic powder used 
hfst 1 f white flow liquid is commonly used as magnetic powder, from inside, it can choose^utably £ it cCs t As 
tins magnetic powder, metal powders, such as ferrite powder, such as a spinel finite and a magnetoplumbite tT ferTe Id iron 
S \7 P \ C ° balt = f tC , f e mentl0ned > for exam P le - These may be used independently, may be used comomlg Z or more 
mm ^ ,1 mXed Wlth 3 reSm ° r 3 C ° l0ring agent as occasion demands > and can also be used § 
LW1 5 j In this invention, as this magnetic powder, when the magnetization is impression magnetic field 200 oersted it is 
advantageous to use the thing ; of 20.0 or more emu/g at the time of 8.0 or more emu/g and 4LJnnS«SS 500 oersted 
By using such magnetic powder, magnetic migration goes smoothly and a display panel with good ^S^^^SS 
face and erasabihty is obtained, moreover, the mean particle diameter of this magnetic powdef - usS ?- teg SslST 
micrometers -it is preferably chosen in 70-180 micrometers Y g 

[0016] In this invention, the rate of the aforementioned white flow liquid and magnetic powder needs to choose in 91 or 8 2 bv 

[00 1 7] in me display panel of this invention, each effective flux density on the front face of a panel when contacting the effective 
flux density and the magnet for elirnination in a panel bottom when contacting a magnetic pen on a panel ^Zc^lf^ 
bottomneeds to be ui the range of 100-300 gausses. Since the magnetic field is tooSong when a SLTd ^tonZt 
Tor ,t r d ^ CUlt f ° r n UCh effCCtiVe flUX densit * " d 11 exceeds 300 g auss ^ ™ less than 10C ^gausTes Se magnetic 

thkinl ^^^ iu^ ex P~P lan show i"g one example of the cellular structure for forming the pixel in the display panel of 
S 7 md ? e « at ^ce is shown in the state where many cells of the hexagonal-prism Lfi£SS of a SS ^hexTgon 

SeZnSS,' f C SeCtl0nal V1CW ° f ° nC 6XampIe ° f 11,6 P ixel Whjch con ^es the d^play pll ofSns 

mvention, and a cell 1 1S formed between the magnetic panel upper surface 7 and the magnetic panel undLurfa^ 8 and it shows 
the state where the magnetic particle 2 which exists on the panel undersurface 8 with the white flow Sd ^whicTcomTst of 
paraffin 6, the utanium oxide particle 3, a silicon oxide particle 4, and an alumina particle S^S^^^TtaSln as 

001 9] In die display panel of this invention of such composition, a display pattern s finely eliminable by sliding a magnetic pen 
in a panel front face with movement of the magnet for elimination which ^^M^^^^^£^^^ Vai 
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pattern vividly and was arranged in the bottom of this panel. As the above-mentioned magnetic pen and a magnet for elimination, 
. there is especially no limit in the configuration and size, and what is commonly used by the magnetic migration display panel 
conventionally can be used. v J F 

[0020] 

BSSnrS NCX !' invention i s n0 ! limited b y -«* exan »Ples although an example explains this invention to a detail further 
[002 1 ] The production isoparaffin, the titanium oxide powder, silicon oxide powder, and alumina powder of the examples 1 -8 
example 1 of comparison - enclosure object in 6(1) panel were used at a rate shown in Table 1, churning processing was carried 
out for 5 muuites by 4000rpm with the homogenizer agitator, and white flow liquid 1 -5 was prepared. Next, this white flow liquid 
was moved to another container, in addition, it agitated for 1 minute with the agitator at 300rpm at a rate which shows the 
magnetic powder of the land shown in Table 2 in Table 3, and the enclosure object in a panel was prepared In addition 
measurement of magnetization of the used magnetic powder was performed by changing the magnetic field impressed to the 
magnetic powder set to the electrode holder using an oscillating sample type magnetometer (**** industrial company make) 
aboTelch" ? W ' md4 " itis * e ^ w *ch shows magnetization transition in the low magnetic field 

[0022] (2) Pressurizing , the poly chlorination vinyl sheet which applied epoxy system adhesives, after being filled up in the cell of 
flie transparent panel wiUi the cell thickness which shows the enclosure object in a panel obtained by the manufacture above (1) of 
a magnetic display panel in Table 3 made from a polyvinyl chloride while agitating of the many cellular structures it stuTon the 
panel, and sealed completely and the magnetic display panel was manufactured 

[0023] | (3) Measurement of the following item and evaluation were performed about the magnetic display panel obtained by the 
evaluation above (2). The result is shown in Table 3. P uoiamea oy me 

(b) At the time of the measurement display of the magnet effective flux density in a panel, it asked for the flux density in the panel 
lower part to the magnetic field from the panel upper part with the handicap type magnetometer. Similarly, at the time of 
elimination, impression of a magnetic field was made reverse, and it asked for flux densily 

S J,^ a ! Ue f ^ °f T lym u g a . di f eCt reflectometer t0 <1* d ^Play image on a panel was calculated using the measurement 
reflectometer (product made from the Tokyo **** Co.) of a reflection factor. The method as * * that the black hi each ofZ 
display/elimination on the front face of a panel and white were the same was used 

e^^ 

O : x: Good, inferior [0024] 
[Table 1] 
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(Note) The white flow liquid 4 and 5 which put * mark is for the examples of comparison. 
[Table 2] 
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[Table 3] 
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X\^^^^^a P ^ 1 ^ CXampleS 1 ~ ? ° f ^ mVentl ° n haS ^ ou «ng picture performance so that it may 
cut by the above front shell. As magnetic powder, since the magnetization by less than 8.0 emu/g and 500 (Oe) uses [ the 

1-7, the picture performance is mfenor in the magnetic display panel of an example 8 a little. 
[0028] 

[Effect of the Invention] While the display panel of this invention specifies composition of white flow liquid, and the rate of white 

SrdSl H?,^ P t T dC1 i By - effCCtiVe flUX ^ 0n ±e front face of a P^ 1 ^ting the eSve 

bolt SXZ i IT ^r 1311011 m 3 Pand b0tt ° m Wh£n C ° ntaCtin g 3 P en ° n a P»d fro^ face ft the panel 

n2S -T/ S r 1C ma ^ etzatlon P erf <™<* as magnetic powder still more preferably, the clear display 

pattern excellent in the definition can be formed, and a display pattern can be eliminated finely. 
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